Preliminaries.

Admissible maps and compact attractor. Consider the map/: U -> X
In this paper, we shall make some use of the notion of compact attractor which is due to Nussbaum [13] .
(1.1.2) Definition. Let X be a topological space and/: X -» X a continuous map. A compact nonempty subset M C X such that M is /-invariant (i.e., f(M) C M) will be called a compact attractor for/ if, given any open neighbourhood U of M and any compact subset K C X, there exists an integer n = n(K, U) such that/ w (i£) C £7 for m ^ n.
In the above situation, we say that M attracts the compact subsets of X.
Leray endomorphisms and generalized Lefschetz number.
In this paper, we shall make an essential use of the notion of the generalized Lefschetz number in the sense given by Leray [11] . This notion has proved to be of great importance in fixed point theory (cf. [7] ).
Let £ be a graded vector space over the field of rational numbers, <t> an endomorphism of degree zero of E and N(<t>) = KJ {ker (0 W ): n > 0}.
Then <j> is said to be a Leray endomorphism if and only if Ë = E/N(<j>)
is of finite type, that is (i) dim E q < oo for all q, and (ii) E q ^ 0 only for a finite number of q. In that case, one defines Tr (0) = trace (c/>) where <£: E -> E is the induced endomorphism.
Let H denote the singular homology functor with rational coefficients, and f* denote H(f ), where /: X -» X is a continuous map; / is said to be a Lefschetz map if and only if /", is a Leray endomorphism and, in that case, the generalized Lefschetz number of / is defined to be
A(/) =E.(-D , Tr(/ M ).
The reason for using singular homology is that it has compact support.
Measure of non-compactness.
The notion of ''measure of noncompactness" is due to Kuratowski [9, 10] .
Let ( F, d) be a metric space. We define the measure of non-compactness 7(F) of F to be y(y) = inf {r > 0: 3 a finite covering of F by subsets of diameter at most r\.
Notice that 7(F) < oo if and only if F is bounded. Let/: X -• F be a continuous map where (X, d f ) and (F, d) are metric spaces. We define the measure of non-compactness y(f) off to be
This measure of non-compactness satisfies a number of properties (cf. [9, 13] ) among which are the following The following proposition gives an example of compacting maps. We shall assume that /: U -* X is an admissible map. where int (Ki) denotes the interior of K\.
Hence f(W P\ iV €1 (i£i)) is a finite union of sets with diameter less than k'y(Ki). Define K 2 to be the union of the convex closure of these sets. Thus
Repeating this procedure, take e n < \(k'k~l -l)y(K n ) for each integer n, and we obtain 
So, since / is continuously Fréchet-differentiable, choose xi, . . . , x n and 5i, . . . , h n such that
Put r = min {ôf. i = 1, . . . , n\. \i A C V and ôA < r, we have A P\ Nsi ix t ) ^ 0 for some i;
However if x, y 6 iV^ (#*) we get That is, using (*), if x, a, b £ ^4, we get
The second part of this lemma is evident from Taylor's formula. 
Then there exists an open neighbourhood
W of M such that x £ W implies that ||l?/(x)|| < k. Since Fix (h) is compact, there exists 5 > 0 such that N 2s (M) C W. Put V = N S (M). Then, if A C V and ÔA < s, it follows that co,4 C N 2s (M) C W. Hence by [3, p. 164, 8.5.4], we get \\f(x) -f(y)\\ S ||x -y|| sup {||Z?/(a)||: a € co {*, y] C co A] S k\\x -y\\ for all x, y £ A ; that is 8f(a) ^ ko A. (2.2.8) LEMMA. Assume that f: U -» X
is D-homogeneously eventually condensing where D is a compact subset of X. Then there exists a finite union E of closed convex subsets of X such that D C E and f is E-homogeneously eventually condensing in a neighbourhood of any compact M C U.
Proof. Choose V an open subset of U such that
MCVCcWCU.
Consider the function <j>: U m+1 -» R + defined by
where Y is the whole Banach space, defined by
it is continuous. Furthermore by (2.2.5), we have that
which is open. Since D m X M is compact there exists e > 0 such that 
Let a be a finite covering of D by balls of diameter less than s/2 ; then
and so E is the set we were looking for.
The following proposition for /, the zero constant map, and g, a, self map, is due to Nussbaum [3, 367 Corollary 9] ; if / is the zero constant map, it is due to Nussbaum [14] and Eells-Fournier [5] . If g is a linear map it is due to Nussbaum [12, p. 225, Corollary 3]; in fact, in this particular case, if / is compact and g is eventually condensing, the conclusion of (2.2.9) always follows.
(2.2.9) PROPOSITION. Let f, g: U -> X be two maps such that g is compact and f is c\g(U)-homogeneously eventually condensing. Then h -f + g is a strongly compacting provided ¥\x(h) is compact.
Proof. By (2.2.8), we may assume that U has the property that /: U -» X is ^-homogeneously eventually condensing, where cl g(U) C E and £ is a finite union of closed convex sets.
Since / is continuously differentiate and M is compact, with (K n 
Since g is compact, let 33"+i be a finite covering of cl g(W) by convex subsets of E, of diameter less than ey(K n ). Let 2^+1 be a set of subsets of f(N sy ( Kn) (K n ) C\ W) satisfying the following property: Then if A 6 8l"+i, it follows, from (1.3.7) and (2.2.9.6), that
we get (using (2.2.9.4) and (2.2.9.5))
It remains to show that
: A £ â.+i and B 6 S n+ i} g max j 7 (l) + 7(5): 1 6 t n+1 and 5 € S re+1 S
^ max (7(/(iV««.) (^4) ^ W)) + ^(tf,): ^ £ %,}.
Notice that K t C -Kf-i, hence y(K n ) ^ 7(ifi) for all n and by construction, if A (z 21» there exists ^4' 6 3I K _i such that ^4 C A', consequently we have that 0(A) < ty(Ki) for all A 6 Sl". But 7(^1) ^ max {M| 4 e 2Ï!Î < r(< + « + 2s)" 1 thus
Ô(iV S7(Xn) (A))£ (t + 2s)y(K 1 ) <r.
Furthermore, since K n C Ki C Z7', we obtain using (2.2.9.3), that ( 
2.2.9.9) N sy{Kn) (A) C AT sr (A) C N sr (V) C V.
Hence if A 0 Ç 2I n , it follows from (2.2.9.9) and (2. for all w > 0. However, there exists ^4] £ 2l re _i and -Bi 6 33«-i such that for any x x 6 A x and any by Ç B h we have using (2.2.9.10), the construction of $"-i and (2.2.9.7) that where fi = rf(i4i) +2es 7 (X n _ 1 ) and r 2 = e(*+l +2s) 7(^-1).
Furthermore any x 0 € Ao can be written in the form xo = /(x) + b for some x £ iV' n ( XB _ 1 ) (^4i) and some b ( E 5i. Hence we may assume that Xo = f{x\) + èi. We can repeat this process and obtain the same inclusion ((2.2. If K n is empty for some n, we take ind (F,/, U) to be zero.
Note that a map /:£/-» F which has a compact set of fixed points and is weakly condensing (in the sense of [5] ), is weakly compacting and belongs to the fixed point index class. The fixed point index defined in the above generality satisfies the familiar properties: e.g., the excision, additivity, fixed point and contraction properties. Since the properties of normalization, commutativity and homotopy have special hypotheses, we write them here. We need one more definition. Note that a strongly compacting map has property {f£) in a neighbourhood of any such M. We have the following properties. Furthermore this index has the following properties. 
The following proposition extends the previously stated homotopy property but only for compacting maps. The conditions are sometimes easier to verify. 
for alite J and all n.
Furthermore Fix h t C V C K' X /. By definition, since i£ n ' is compacting, we have that
for all i G /. But k (FH K p ) X /-» i£/ is a homotopy without any fixed point on the boundary, thus
for all / € /; that is ind (X, h u U t ) is constant for all t Ç /. Since / is arbitrary of length s, we get the conclusion. It is sufficient to prove that if s is compacting, since by (ii) we would have the conclusion.
Furthermore since Fix H is compact and thus U tei Fix h t is compact, since X Ç J^ by excision, we may assume that X G «^"V 
4>(x, t, t') = (x, (1 -O 5 + t'r, t').
We have that K n s £ J^: since K n £ ^~o and since the finite product or the intersection of closed convex sets is closed and convex, we obtain that E n Ç JS; since <t>: E X I 2 Thus we have #*(#!* H W") C # 2 S .
Thus except for the commutativity property all the preceding results have nicer statements for the class of strongly compacting maps.
